An important special case of the problem studied in Cheng and Kovalyov (1996) arises when there are equal set-up times and equal job processing times. Computational complexity of this case was indicated to be open, however. I prove its NP-hardness.
Cheng and Kovalyov [l] introduced the following due date assignment and scheduling problem. There are n groups of jobs to be scheduled for processing on a single machine. All jobs are available at time zero. Each group j consists of qj > I identical jobs with a same processing requirement pi 3 0 and a weight w, 3 0. Each job is completed immediately when its processing is finished. Each group may be partitioned into batches containing contiguously scheduled jobs. A set-up time si 3 0 is required before a batch of group j is processed if it is processed first on the machine or immediately after a batch of another group. Thus, set-up times are sequence independent. The machine can handle at most one job at a time and cannot process any job whilst a set-up is being performed. A schedule specifies the size of each batch, i.e. the number of jobs it contains, and the processing order for the batches. A due date value u'>O common to all jobs has to be determined. Given a due date value d, the structure of an optimal schedule can be restricted so as each group has at most one early batch scheduled at or before d and at most one tardy batch scheduled after d. Furthermore, early batches as well as tardy batches can be scheduled in arbitrary order.
The computational complexity of only one special case of this problem with equal parameters remained an open question until now. In this case denoted by l/sj =s, pj = P/C ujjL$ + r(d), th ere are equal set-up times and equal job processing times. The following theorem resolves computational complexity of this case. Rearranging this inequality, we obtain c tiCA + a, + 1 )/(A + a,) + c a, < iA.
From (1) and (2), we obtain CjCs , t-(A + aj + l)/(A + aj) < Cjrs ti, or equivalently, xlrs ti/'(A + ai) 60. Since all <i are nonnegative, we deduce that tj = 0 for all ,i E S.
Substitution of zero values for tj in (1) and (2) yields CJEN,S a,i = C,ES ai = iA, as required. 0
